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Table 1. Result of chemical analysis of essential oil of E. microtheca

Retention
Component time %
(minute)
a-Pinene 6 11.14
Camphene 6.508 0.47
-Pinenef 7.322 8.09
B-Myrcene 7.648 0.36
Decane 7915 1.93
0-Cymene 7.678 3.05
1,8-Cineole 8.972 33.77
Butanoic acid, 3-methyl, 3-methylbutyl ester 10.990 0.38
Fenchol 11.245 0.64
a-Campholenic aldehyde 11.601 0.22
trans-Pinocarveol 12.028 2.82
Pinocarvone 12.681 1.44
Terpinene-4-ol 13.114  0.77
a-Terpineol 13.530 2.17
Myrtenol 13.696 2.07
trans-p-Mentha-1(7),8-dien-2-ol 14.545 0.35
(+)-Aromadendrene 20.314  8.19
a-Amorphene 21.163  0.74
B-Selinene 21.430 0.53
Ledene 21.644 0.46
Cadina-1,3,5-triene 22.294  0.33
Epiglobulol 23204 1.16

(1aR,4R,7R,7aS,7bR)-1a,2,3,4,6,7,7a,7b-Octahydro-1,1,4,7-tetramethyl- 1H-cycloprop[e]azulene 23.382  0.92

(+) spathulenol 23.644 1.56
Viridiflorol 23.846 6.56
1-Cycloheptene, 1,4-dimethyl-3-(2-methyl-1-propene-1-yl)-4-vinyl- 24.018 1.78
Ledol 24231 0.85
Caryophyllene-(I1) 24492 046
1,6-Dimethyl-2-cyano-3-ethyl-3-piperidine 24.655 1.23
tau-Cadinol 25.056 0.62
t-Muurolol 25.365 0.61
Azunol 25.804 0.25
5- B-Pinene 1-LT50

6- Viridiflorol 2-1,8-Cineole

7- Octane 3- a-Pinene

8- Decane

4- Aromadendrene
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Table 2. Result of chemical analysis of essential oil of E. spathulata

Component Retgﬁﬁﬁﬁg me %
3-Methylheptane 3.591 3.01
1-Methyl-3-ethylcyclopentane 3.900 2.13
Octane 4.090 19.90
a-Pinene 7.701 5.66
7-Hexyl-2-oxepanone 7.141 0.25
3-Methyl-nonane 7.366 0.22
Ethylcyclohexane 7.681 0.37
Decane 7.924 3.72
1,8-Cineole 8.565 42.63
iso-Amyl isovalerate 9.746 0.49
trans-Pinocarveol 10.381 0.63
Borneol L 10.791 0.47
cis-p-Mentha-1(7),8-dien-2-ol 11.135 2.95
O,N-Dimethyl-dehydrococcinine 12.500 0.24
Phenol, 2-methyl-5-(1-methylethyl)- 12.761 0.30
Tetradecane 14.055 0.31
1H-Cycloprop[e]azulene, decahydro-1,1,7-trimethyl-4-methylene-, (1a.a 14.750 1.11
Aromadendrene 15.023 0.32
B-Selinene 15.349 0.68
Oxazolo[4,5-b]pyridin-2-amine 16.287 1.61
Viridiflorol 16.596 8.3
dimethyl-3,6-dihydrobenzothiophene 16.975 1.46
(+-)-5-Epi-Neointermedeol 17.355 0.68
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Table 3. Results of Probit analysis of the toxicity of Eucalyptus essential oils against cotton aphid

LCs, value with 95%
confidence limits

(ul)

Essential oil

Relative toxicity Slope

Sub-lethal concentrations

(1))
LGss

pe
(df-3)

LCys LG LCy LGCys

E. microtheca 15.952 (13.289-19.535) 1.29 (0.845-2.581) 1.521 4.949 5.745 7.211 8.901 10.869 13.188

E. spathulata  12.366 (9.667-16.383)

1.117 4.433 3.080 4.197 5.590 7.336 9.545

Wl G4l 89y L. muscarium § slow 78 iS50 8o polgs i Jol> srodls -¢ Jous
Table 4. Data of insecticidal effects of pathogenic fungus L. muscarium against cotton aphid

Time Concentration (spore/ml)

(Day) Control0 10° 10° 10° 10 10°
1 0.00£0.0008 2.50+0.288%  7.50+0.288%  10.00+0.408%  18.75+0.250" 28.75+0.250°
2 0.00£0.0008 21.25+0.4797  30.00+0.408° 41.25+0.479%  56.25+0.854°¢  77.50+0.645"
3 0.00£0.000% 37.50+0.289°  51.25£0.479°  78.75+0.479°  83.75+0.479°  100.00+0.000
4 0.00£0.000%8 62.50+0.645°  81.25+0.479°  90.00+0.408° 100.00+0.000* 100.00:£0.000"
5 0.00£0.000%  82.50+0.645°  96.25+0.479°  100.00+0.000° 100.00+0.000° 100.00+0.000

Mean with same letters are not significantly differences according to turkey’s test at p-0.05

ol 0B S0 yks oles owyp Semw s Lol (S0 § b yd 00 (Souls cdalé polie -0 J9us
Wl 4l s9) L. muscarium

Table 5. LCs, values and regression lines data for evaluation of insecticidal effects of pathogenic
fungus L. muscarium against cotton aphid

Time LCs, value with 95% confidence limits X2

(day) (spore/ml) Intercept Slope (df.3) P value
1 5.203x10° (5.582x10° —5.832x10™) -3.190 0.328 0.463 0.927
2 2.261x10° (1.207x10° — 5.460x10°) -2.405 0.378 1.838 0.607
3 6.970x10" (4.744x10° —3.080%x10°) -2.593 0.535 6.735 0.081
4 3.723x10° (8.314x10* — 9.375x10%) -2.238 0.627 3.366 0.339
5 8.583x10% (17.272 — 3.501x10°) 2342 0.897 0.389 0.942
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Table 6. LTs, values and regression lines data for evaluation of insecticidal effects of pathogenic
fungus L. muscarium against cotton aphid

Concentration LTs, value with 95% confidence limits Intercept  Slope X2 P value
(spore/ml) (spore/ml) (df23)
10* 78.180 (72.100 — 85.029) -7.756 4.097  3.051 0.384
10° 60.992 (44.367 — 78.654) -7.719 4324  10.595 0.014
10° 51.027 (39.071 — 62.414) -7.843 4592  7.561 0.056
107 40.454 (28.818 — 50.976) -7.578 4716  8.943 0.030
10® 31.504 (24.401 — 37.934) -8.226 5490 5459 0.141
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Table 7. Toxicity of sub-lethal concentrations of E. microtheca and E. spathulata essential oils in
combination with concentration 10* (spore/ml) of L. muscarium against cotton aphid after 24 h

Essential oil

Essential oil . Observed mortality* Expected mortality**  SR***
concentration (ul/l)
5.74 32.50+0.289 26.25 0.81
7.21 36.25+0.75 31.25 0.86
E. microtheca 8.90 38.75+0.629 33.75 0.87
10.87 42.5+0.289 41.25 0.97
13.19 43.75+0.250 45.00 1.03
3.08 26.25+0.250 22.50 0.86
4.20 32.254+0.250 27.50 0.86
E. spathulata 5.59 33.75+0.479 32.50 0.96
7.34 38.754+0.250 40.00 1.03
9.55 40.00+0.408 43.75 1.09

"Mean mortality percentage of essential oil concentrations in combination with concentration 10° (spore/ml) of L. muscarium.
“*Sum of mean mortality percentage of essential oil concentrations and L. muscarium

"SR is Synergistic Ratio_Expected mortality/Observed mortality. Since SR values were between 0.7-1.8, observed
phenomena are additive for all essential oils’ concentrations.
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Table 8. Inhibition percentage of some sub-lethal concentrations of E. microtheca essential oil on
mycelial growth of pathogenic fungus L. muscarium

Concentration Time (week)
(uy 1 2 3 4 5 6 7
8.90 3.509+£0.033" 4.301+0.067% 4.964+0.033% 5.294+0.033" 6.091+0.033° 6.140£0.033° 6.564+0.033°
10.87 5.263+0.058" 6.452+0.058° 7.801+0.067° 8.235+0.058° 8.629+0.058° 9.210:+0.058" 9.266+0.033"

13.19  7.018+0.033% 7.527+0.033% 8.235+0.058° 8.511+0.058° 9.137+0.033% 9.649+0.033° 11.197+0.033"
Same letters do not show significantly differences according to turkey’s test at p_0.05.
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Table 9. Inhibition percentage of some sub-lethal concentrations of E. spathulata essential oil on
mycelial growth of pathogenic fungus L. muscarium

Concentration Time (week)
(ul/) 1 2 3 4 5 6 7
559  5263+0.058° 6.452+0.058 7.092+0.033' 7.647+0.033' 8.122+0.033" 8.772+0.088" 9.266+0.088*
734 10.526£0.058" 11.828+0.08812.0570.067° 12.353:£0.033°13.706:0.240% 14.474+0.058° 14.672+0.06 7%

9.55 14.035+0.033¢ 14.035+0.033° 15.60320.067° 15.88240.088° 16.244:£0.153" 17.105+0.058" 17.374+0.033"
Same letters do not show significantly differences according to turkey’s test at p-0.05.
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Abstract
The search for environmentally friendly insectitidabstances is necessary because of
negative effects of conventional chemical insat#isi In the present study, the insecticidal
activity of essential oils (EOs) from tw&ucalyptus species includingeucalyptus
microtheca Muell. and E. spathulata Hook. and the entomopathogenic fungus
Lecanicillium muscarium (Zare & Gams) was assessed against cotton appls(
gossypii Glover). The essential oils were extracted by €hger apparatus and their
chemical analysis was made by gas chromatograplsg-spectrometry (GC-MS). Based
on the results, 1,8-cineole (33.77%) anginene (11.14%) in thE. microtheca and 1,8-
cineole (42.63%) and ectan (19.90%) in thespathulata EOs were found as main
componentsA. gossypii was very susceptible to the tested essential oidsthe LGy
values were 12.366 and 15.992 against adults of cotton aphid f&r spathulata andE.
microtheca EOs, respectively. The 1 day-kévalue withL. muscarium was 5.203x19
spore/ml. By increasing the time, the dgGralue decreased and reached 8.583x10
spore/ml after 5 days. An additive effect with datiral concentrations of EOs ahd
muscarium was attained. According to the results of the gmestudy, the essential oils
of E. microtheca and E. spathulata and L. muscarium fungus have a potential in the
management of cotton aphid.
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